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INOACHUTEJIBHASA 3AIINCKA

ITpu paspaboTke mnporpaMMmbl MO OHUOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNIeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS y4yeOHOro IpeaMera
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYILLECTBOBAHMSI 4esloBeuecKoro obmiectBa. COrjlaCHO Ha3BaHHBIM MOJIOKEHUSIM,
OIpe/EeHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aa€T MpeacTaBiIeHHE O ILenax, 00 oOmen
CTpaTerud OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBaAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTenbHOE NPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeleiieHue [0 pasjeraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
npolecca, BO3pacCTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolUXCs IO OCBOCHHIO COJIEPIKAHUS
OMOJOrNYECKOro 00pa30BaHMs.

B nporpamme no 6uosiorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, IPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpoAHON cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a Takke 3HaHUM O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MpPOrpaMMe MO OMOJIOTMH YIENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpOQUIAKTUKM HACIEACTBEHHBIX 3a00JIEBaHUI 4YeOBEKa, MEIMKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[EJeCO00pa3HOro MOBEICHUS B OKpYy)KaroUled NpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CHJIEHUE BHUMaHUs K MPUKIAIHON HAIPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO 00ecrieueHus
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyaJbHBIX 3ajau IIKOJIbHOTO OHOJIOrHYECKOTro
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOYydYaOIIUXCS
CIIOCOOHOCTH aJanTHPOBAaThCA K HW3MEHEHUSM JTUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O0 MHPA.



buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa obecrieunBaer (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIdpsieT U 0000LIaeT 3HAHUS O KUBOW Mpupoie, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, SKOJIOTUYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIIIEHUS K KUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOJIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  o0pa3oBaHUsA,  COIHAIM3ANU
oOyuaromuxcs. M3yuenue 6uoia0ruu o0ecneurnBaeT yciuoBus s (OpMHUPOBAHHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OMOJIOTHH.

OTt0op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJIXOJa, B COOTBETCTBUU C
KOTOPBIM OO0yYaroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKAroleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TNpaKTUUYECKou aesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 711 POpMUPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKkTypupoBaHHE COJIEp)KaHUS y4yeOHOro Marepuajlia B IMPOrpaMMe IO
OMOJIOTMHM OCYILIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHUS 3HaHUHA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4ecKOro MHpay,
«IBONIOIMS AKUBON MPUPOJBI», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTHY.

[enp wm3ydyenuss ydyeOHOro mnpeamera «buosiorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHON
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHHM
UCIIONIb30BaTh ATH 3HAHMS AJIsi TPAMOTHBIX JIEHCTBUH B OTHOLICHHMH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1iend u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHsIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBUIIaxX, CIyXKAaIUX OCHOBOU



s (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpPraHU3allid, BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCSA IM03HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOIXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpPraHU3aluy;

CTaHOBJICHHE Yy oOOydJarommxcs oOme KyabTypbl, (YHKIIMOHATHHON
TPaMOTHOCTH, Pa3BUTUE YMEHUIN OOBACHATH M OIICHUBATH SBJICHUS OKPY>KAIOIIErO
MUpa KUBOM MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, MOJYYEHHBIX MPHU
M3y4YEeHUU OMOJIOTHH;

dbopmMupoBaHue y OOydYarONIUXCSl YMEHUN WJUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMUYECKUX 3HAaHUM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOT Ui,

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEH, COOMIOICHUS STUYECKIX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [Is1 TOBBINIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B IOBCEHEBHOM MKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILIEH cpeie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero oOpa3oBaHusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOMISIIAM B
cocTaB IpeaMeTHON obnacTi «EcTrecTBeHHO-HAYUHbIE IPEAMETHDY.

Jlist u3ydenusi OMoJa0ruu Ha 6a30BOM ypOBHE CpPEIHEro o01ero 0opa3oBaHus
oTBoauTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenmwo), B 11 kiacce — 34
yaca (1 4ac B Heneo).



COAEPKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HaykKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpPMHUPOBAHMHM COBPEMEHHOW HAy4YHOW KAapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHHE, SKCTIEPUMEHT, ONIMCAHHUE,
U3MEpeHHe, KiIacCu(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTHYeCKHE PadoThI:

[Ipaktuueckass pabora Ne 1. «Vcmonp3oBaHue pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe01eHOTUYECKUH ), OMOCEPHBII.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HWY, «YPOBHH OpraHU3alUU
YKUBOM IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKUE DJIIEMEHTBI: MaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B kieTke. lloanepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnumble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OeikoB. buonoruueckue
GbyHKUIMUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IEHTp, cyOcTpatHas crneuuduaHocTh. Kopepmentol. Butamunb
Otmuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.

YrneBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) MW ToiMcaxapulibl  (Kpaxmal, TJIUKOTEH,
eJUTI0I03a). bronorndyeckue GyHKIINM yTII€BOIOB.



Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [HUAPOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoHOMEpHI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Bunasl PHK. AT®: ctpoenune u hyHKIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3auMOIEHCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. METOIbI U3yUYCHHS KIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapyXHas memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKApUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [lutomnasma u eé
opraHouibl. OpHomemOpanHbie opraHousl kietku: JIIC, ammapat ['onbmxw,
nu30coMbl. [10yaBTOHOMHBIE OpPraHOMbl KIETKH: MHUTOXOHAPHH, TUIACTHIBL.
[Ipoucxoxxknenne MUTOXOHApHM u Tiactua. Buner mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUK OpTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslid neHTp KieTku. CTpoeHue spa: siaepHas o0010YKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. lneliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJTHK», «CtpoeHne MoyeKybI
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHHe pacTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMnuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJid MPOBEACHHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaqIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora Ne 2. «M3ydyeHue CTpOCHHS KJIETOK pACTEHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpEmapaTrax M HX
OMHCAHUEN.



Tema 4. ’/Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BeIIecTB, WU MeTa0oIu3M. AcCUMUIIALMS (TIJIaCTUYECKU OOMEH) U
JUCCUMUJISIUSA (SHEPreTUYeCKii 0OMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHbiid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®otocunre3. CpetoBas u TemHOBas (a3pl (porocuHTeza. Peakuun
dotocunteza. IpdexkTuBHOCTD PoTOoCcMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH
Ha 3emsie. BiousHue ycnmoBuii cpeasl Ha (OTOCUHTE3 M CIIOCOOBI TIOBBIIMIEHUS €TO0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
JKW3HU Ha 3eMII€.

DHepreTrueckuii oOMeH B KjeTke. PaciierieHue BelecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxenwe um ero Buabl. KucnopogHOE OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OxkucnurenbHoe dbochopunpoBaHue. P deKkTUBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHETHYeCKUd KOJ U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuaTe3 PHK. Tpancnsuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuud. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. UcTopust oTkpeiTus Bupycos (. WM.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMUSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyaurens CITM/]a.
OOpatHast ~ TpaHCKpUIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel m cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUSY,
«HepreTudyeckuii oOMen», «Ximopomracty, «Potocuntesy, «Crpoenne JIHK»,
«CtpoeHue u pyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTUYeCKuil Koy,
«Bupyce», «bakrepnodarn», «Ctpoenne u xu3HeHHbId uuki Bupyca CITN/a,
oakTepuodaray, «Pemnukarms JJHK».

O6opynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTrouHbIii 1UKII, WM >KU3HCHHBIM IHMKI KIeTKH. MHTepdaza m MHUTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkaius — peaknus MaTpUIHOTO
cuateza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlumougHeIi W TaluIOMIHBIA  XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUIBI.
[{utonornuyeckue OCHOBbI PA3MHOKEHHSI U  MHIAUBHUIYAJIbHOTO Pa3BUTHUSA
OpPTraHU3MOB.



Henenue knetku — muto3. Ctaaum murtosa. lIpoueccel, npoucxonsiiyre Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHMYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U mosioBoe. Buasl Oecrnonoro
Pa3MHOXKEHUA: [JIEJICHHE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHUPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TomoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIONIOTO.

Meiioz. Cranuu meito3a. IIponecchl, mpoucXosilne Ha CTagusxX Meio3sa.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. buonormuyeckuit cmbicn U
3Ha4YEeHUE MeNo3a.

['amerorenes — mnporecc oOpa3oBaHUsA TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBbIe *eje3bl: CEMEHHUKA M AUYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30uj, SIMIEKIeTKAa) — CHepMaTOoreHe3 M OBOICHES.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOTEeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drarnbl SMOPHUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisiusi, opraHorene3. [loctamOpuonanbHOE pazButHe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYMHOYHOE). BrnusHue
Cpelbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpOJCTBa.

Poct u pasButue pacreHnii. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHUSL.

JlemoHncTpanum:

Tabmuubl u cxembl: «DOpMBbI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oakrepuity, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nukim», «Pemnmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIINX U
4yesnoBeka», «OCHOBHbBIE CTAJIUM OHTOT'€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKpPOTNpEnapaThbl «CriepMaTo30u,1bl
MJICKOITUTAIOWIETOY, «SHIEKIIeTKa MIIEKONUTAOEro», «Kapuokunes B kineTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHoit XpOMOCOMBI.

JlabGopaTopHble U NpaKTHYECKHE PadoOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTraxy».

JlaGoparopuas pabGota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TrOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKH. Poib nuTosioruu
¥ OMOpPUOJIOTUM B CTAHOBJICHWHM TE€HETHUKHU. BKIam POCCHMCKUX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (TUOPHIO0IOTHYECKUH,



UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKHii). (OCHOBHBIE T'€HETHYECKHUE
NMOHATHUS. [ 'eHeTHUecKas CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTAaHOBIICHHbIE ['. Menaenem.
MoHorubpuHoe CKpeluuBaHue. 3aKOH €IMHO00pa3usi THOPUIOB IEPBOTO
nokoneHud. IIpaBuno JOMUHUpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [lojIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpelMBaHWe. 3aKOH  HE3aBUCHMMOTO  HacledOBaHUS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyrouiee ckpenpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIMBaHUS
JJIsL OIIPEICJICHH S TeHOTHIAa OCOOHU.

CuemnieHHoe  HacnenoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO T'€HOB. HapylieHne CuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYecKue KapThl.

['eneTuka mosia. XpoMOCOMHOE ONpEAEICHUE Moyia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMoramerHele W TreTeporaMeTrHble oOpraHusmel. HacienoBaHue
[IPU3HAKOB, CLIETVICHHBIX C IIOJIOM.

N3meHnunBOCTh. BUBI ”3MEHUMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON NU3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBCHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIUOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, HU3MEHUHUBOCTh. KoMOWHaTHUBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U NMpUYKMHBI MyTaluuid. MyTareHHble (paKTOpBHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HacliencTBeHHOM n3meHunBoctu H. . BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBbIE METOAbI T€HETHUKU
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONpeaeIcHUe TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M1P-ananu3a. HacnencTtBeHnuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIE OOJIC3HH,
00JIe3HU C HACJEJACTBEHHOM MPEApacloIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue W TreHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpuHUMMBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKH U JICYCHUS TeHETHYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKOoe KOHCYJIbTUPOBAaHHE. 3HAYEHHUE MEIUIIMHCKON
TCHETUKH B TIPEJOTBPAICHUHN U JICUCHUN TeHETUYECKUX 3a00JICBaHUM YeloBeKa.

JdeMoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
[UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpelrMBaHHE,
«uTomoruyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBAHUAY, «Metio3y,



«B3auMoznencTeue ajuleNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTeHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTMKa moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOTO0 ¢ TmojoM», «KapuoTumbl 4YeloBEKa W JKUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHasi U3SMEHUUBOCTD.

O6opynoBanue: MojAeNu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBaHue», «llepekpécr
XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS y TPO30(PUIIbl HA TOTOBBIX MUKPOITpENapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaiMOHHOW U3MEHUUBOCTH,
IIOCTPOCHUE BApUALIMOHHOIO PsAZia U BApUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y apo30Quibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHE U aHAIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOXKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTroo0pas3us
KYJBTYPHBIX pacTeHUM. LIEHTpBI NMPOHUCXOXKAECHUSA JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbIi 1 MHAUBUAYAIbHbINA OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OILIEHKa JKCTepbepa. bIuM3KopoICcTBEHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucrtas nunus. CKpelIMBAaHUE YHUCTBIX JIUHUU.
['erepo3uc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHI.
OtnanénHass rtubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHes M
IIOJIyYEHUE TNOJIMIUIOUIOB. JIOCTMIKEHMsSI CEINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOoIOrHs Kak OTpacib NMPOU3BOACTBA. ['€HHAas MH)KXEHEpHs. DTallbl
co3ganusi pexomObunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepusd. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruueckue M dtuyeckue  npobnemsl. MO —  reHeTuyecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmuiel m cxeMbl: Kapta «lIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTenuit», «[lopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0bEeKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC reHOB, XPOMOCOM).



O6opyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKHUX (DOPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repobapuil «CenbCKOX03sIiICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHbIE METOJbl M JOCTHMIKEHHSI CEJIEKIUM PACTEHUH U
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO34KCTBO, J1abOpaTopuio
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJIIOIIUOHHAST OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOIMUOHHOW TEOPHUHU. OBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa HBOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKON JICTOMMCH, TEPEXOJHbIE (OPMBI.
buoreorpaguyeckue: cxoncTso U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3IUuus SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTUYHbIC,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. [apBuna. IIpeanocsUikM BO3HUKHOBEHUSA
JapBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEOINpEAENEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u e€ 0CHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTaioHHbBIN
mpoiiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTh. [lOMymnsIMOHHBIE BOJHBI M Apeid
reHoB. V301Ut 1 MUATpalus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMOLUU. [Ipumepsl
MPUCIIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UIMO0AJANITA[H.

Bun wu BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (POpPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

MakpoaBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IporucxoxIeHHEe OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs pandalysl.

JdeMoHCcTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.



Tabmups! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB PACTCHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHUYHUBOCTHY, «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanus,
«/IBmKymue cuibl 3BoMOIMM», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecTBoBaHuEe», «lIpucmocOOIEHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE).

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3IBOJIIOLUNY», 0OOBEMHAS MOJEIb
«CTpOo€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuusa «@DPOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojnenb ammmkauus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu GOpMbI KPbUILEB U
OKPACKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaboparopHas pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(OIOrHUECKOMY
KPUTEPHUIO.

JlaGoparopHas padota Ne 2. «Onucanue mpucrnocoOJICHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUUYECKON 3BOIIOMA. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ Mepuoabl: KEMOPUIMCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHUMU.

Me3o301cKas 3pa U €€ NEPUOIbL: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIM,
AHTPOMOTE€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTEIBHOIO M KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
JKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BEIMUPAHKE TPYII KUBBIX OPTraHHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOoUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMSA YeJIOBEKa. AHTPOIOJIOTUA KaK Hayka. Pa3Butre mpeacTaBiIeHU O
IIPOUCXOXKJIEHUH YeloBeka. Meroasl H3ydeHHsl aHTpororeHe3a. CXoicTBa u
pasnuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.



HBuwxymme  cuibl  (pakTopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHs.

Yenoseueckue pacel. OcCHOBHBIE  OONBIIME  pachl:  €BPOMECOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTtcko-aMepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  TMPEACTaBHUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKHUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmunpel u cxembl: «Bo3nukHoBeHune CosiHeUHON cucteMbl», «PaszBurue
opraHuyeckoro wmupa», «PactutenpHas wierka», <OKUBOTHas  KIETKay,
«IIpokapuoTnueckas KieTtka», «COBpeMEHHas CHUCTEMa OPraHUYECKOIO0 MHUPA»,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MAaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMaHbOHLA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOIIEPHI,
pyOumsia, ckpebna), TreoXpoHOJoruueckas Taonuma, KoUieKuus «DopMbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie ¥ NpaKkTHYeCKHE PadoThI:

[Tpaktuueckast pabota Ne 1. «/M3ydeHue MCKOMAaEeMbIX OCTAaTKOB PACTCHUM U
YKUBOTHBIX B KOJIJICKIIUSX).

OKCKypcusl «IBOJIIOIUSL OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBII WM KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kaoias cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4l U pa3Jiesibl SKOJIOTHH. MeTOo bl SKOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMUYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckue, OWMOTHMYECKHE U AaHTPOIOreHHble. JlefCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMsl.

buotnueckne (bakTopsl. Bunet  OMoTMueckMx — B3aMMOJCHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,



MyTyalu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBUN [IJISl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKU mnonyJsiuud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIIMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JJmHaMuka YucIeHHOCTH MOMYJISIIUN U €€ Perysius.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxembl: kapTa «[Ipuponnsie 30Hb1 3emn», «Cpeasl oOUTaHUs
opranu3moBy», «®Dotonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISINK UH(Py30pun-TyPenbkn», «[luieBsie nemnmy.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbBIX MECT OOUTAHUSDY.

JlaGoparopHas padota Ne 4. «BnusiHue cBera Ha pocT U pa3BUTHE YEPEHKOB
KoJIeycay.

[TpakTrueckast padora Ne 2. «Iloacuér MIOTHOCTU MOMYJISILUM pa3HbIX BUIOB
pacTeHUn».

Tema 4. CooOmecTBa ¥ 3KOJI0rH4ECKHE CHCTEMBI.

CooOmiecTBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
OHoOIIEHO3E.

Dkonornuecknue cuctembl (dkocucteMsbl). [loHAaTne 00 »sKocucTeMe W
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muILEBbIE) YPOBHU HKOCUCTEMBI. [lMIleBbIE LEMUM W  CETH.
OcCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL  TPOAYKIMM, YHUCICHHOCTH, OuoMaccel. (CBONCTBA 3KOCHUCTEM:
YCTOMYHMBOCTb, CAMOpPETYJIsALUsl, pazButue. CyKieccus.

[TpuponHble SKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMAa XBOMHOIO
WJIA LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOrMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0anpHONW JKOCHMCTeMBbl. J[MHammudeckoe paBHOBecWe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXUMHUYECKHE IUKIIBI 3JIEMEHTOB (yTiiepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emian. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['moGanbpHbIE IKOTOTUYECKUE TPOOTIEMBI.

CocymiecTBoBaHME PUPOJIBI u YeJI0BEYECTRA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa ycTOW4YHBOCTU Ouochepsl. OCHOBA pallMOHATBHOTO



VIOPABJICHHUS MPUPOJHBIMU pPECypcaMHM M HMX HCHOJIb30BaHuE. JlocTmxkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmunpl u cxemsl: «l[lumieBsle nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«I[Ipupoansie coobuecTBa», «llenn nuTanus», «IKoJorMYecKas NHpPaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO JiEca», « IKOCUCTEMA
XBOlHOro  neca», «buoneHo3s Bogoémay, «ArpoueHos», «lIpumepHsbie
AHTPONOTECHHBIC  BO3JECWCTBHS Ha  IpUpOLYy», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasl cOCTaBISAOIIAsS
ouochepo», «Pakropsl Aerpaganuu mnousy, «llapaukossiit 3hdexTy, «DPakTophl
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenne xku3HU B Ouocdepe», «O30HOBBII 5KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azota B Ipupoae».

OobopynoBanue: Mojenb-anmMKanus «TunuuHele OMOLEHO3BI», TrepOapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIMM pacTeHUH U
JKUBOTHBIX, IPUHALICKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIIAM OJHOTO BHJA,
Kpacnas kuura Poccuiickoii ®enepauuu, u300pa)KeHHs] OXpPaHSEMbIX BHJOB
pacTeHUi U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHOJIOTHN HA BA30OBOM YPOBHE CPEJIHEI'O OBHIIEI'O
OBPA30BAHUA

Cornmacio ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K peE3ysibTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpeaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA IpeaMera «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIMIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJWyWe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHX YOEKICHUM JHMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HAHUsS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCIUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3WMLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXCHUS K 3aKOHY W IPABOIOPSJAKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKPY’KaIOIIEH Cpee.

JInyHOCTHBIC pe3yibTaThl OCBOSHUsS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTH 00YYArOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacIIMpeHUe >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCHICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W PABOMOPSJIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4e€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIL[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIINOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunoi, ropaoctu 3a CBOW Kpail, cBOO PoauHy, CBOM SI3BIK U KYJIBTYpPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIbI,
JTOCTUXKEHUSM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTHUH, TMOHUMAHUS 3HA4YEeHHs OWMOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00I1IEeCTBa;

uaenHas yoexxIE€HHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIIAM, CO3JaHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguusMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBAa TBOPUYECKOM JIMYHOCTH;

5) ¢uzuyeckoro BocnUTAHUS, (DOPMHPOBAHUS KYJILTYPbI 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE W peaju3alus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI HU  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryaspHas dundeckas
aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3I0POBBIO;



MOHMMAHUE 1EHHOCTU MPaBUJI HWHJMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIMaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHEHO
BBITIOJTHSATH TaKYyIO JAEATEIbHOCTD;

WHTEPEC K pa3InuHbIM cdepaMm MpodheCcCHOHATBHON ACATEIHPHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP OyAymiedl mnpodeccun U pearTn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CamMOOOpa3OBaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJI0TH4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYJIbTYphbl: TMPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPY’KAIOLIEH CPEbI;

OCO3HaHUE TJI00ABLHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHUS W YyMEHUS TpPU pEUIeHUH NPoOJeM, CBS3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOICHUE  TMpaBW  TOBEICHUS B MPUPOJIE,
HaMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE  HEINpUATHE JEWCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKaAKOUIEH
MPUPOTHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUSATHBIE HKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIATD UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO03HABATEJIBHOM, KOMMYHUKATUBHOM W COLIMAJIbLHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MpPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KakK CpEACTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MUPA;

NMOHUMAaHUE CHenupuKku OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ pold B
GbOopMHpPOBaHUN PAINMOHATBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
mpeacTaBieHuss 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKa U



o0miecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodiIeM
COXPaHEHUsI IPUPOITHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBWJIN3ALNU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIWLMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCHble  NpoOJieMbl  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MTyTEeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PalMOHAJIbHOMY
UCIIOJIb30BAaHUIO TPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTMYECKMX 3HAHUW B LEJAX
NOBBIIICHU OOIIE KyJNbTYphbl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMOi
IIPU U3yYE€HUH OMOJIOTHH;

NIOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIB3yEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs MJI1 aHajau3a u
OOBSICHEHMSI SIBJICHUM OKpPYXKArOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JefaTh OOOCHOBAHHBIE 3aK/IIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IIEJIBI0 TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
pelieHus mpo0JieM B PealibHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHWE LIEHHOCTUM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPhHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OWOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTAMH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yiabTaThl OCBOCHMS y4eOHOTo mnpenMera «buogorusy»
BKJIIOYAIOT: 3HAYMMble IS (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHelU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WCCIeoOBaHWe,  HAOMIOIEeHWe, W3MEpPeHHE, OKCICPUMEHT ©  APYTHX),
YHUBEpCAIbHBIC Yy4eOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecreynBarome dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCs, CIOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUITMHAPHBIE,

MHUPOBO33pPEHUYSCKHE 3HAHUS W  YHUBEPCAIbHBbIE Y4eOHbIC JCHCTBHS B
MMO3HABATEJILHON 1 COIMAJIbHON MPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpeIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaagenne YHUBEpPCATbHBIMH Y4eOHbIMU NMO3HABATEIbHBIMHU
NEUCTBUSMM:

1) 6a3o0Bble JIorMYecKue JAeiicTBUA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITTUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICTATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHM MOHATHUSIMM ),

OMpEeNeNATh IEeIU JACATEIbHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS Il 0OBsICHEHUS (PaKTOB M SIBIICHUM
YKUBOM MIPUPOIBI;

CTPOHUTH JIOTHYECKHWE PACCYXXJCHHS (MHIYKTUBHBIC, JEIYKTHUBHBIC, TIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IC/IbHEIE cpencTBa TSt IIPE/ICTABIICHUS
CYIIIECTBCHHBIX CBSI3¢ll M OTHONICHUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTax, a
TaKk)K€  TMPOTUBOPEUMH  Pa3HOTO  pOJda,  BBIABICHHBIX B Pa3IMYHBIX
WH(OOPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTEPUATBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBHUE PE3yJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.



2) 0a30BbI€E HCCJIE0BATEIbLCKHE AeHCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEOBATEIbCKON U MPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3pelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJ0B PEIICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIb30BaTh Pa3NIMYHbIE BUJBI JACSATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX IPOEKTOB;

(dbopMUpOBATh HAYYHBIN TUI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KITFOYEBBIMH MOHATHSIMHI U METO/IaMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOU
TESITEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJlM3WpOBATh 3a/1auy,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHNUS,

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MIPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh LEJICHAIIPABICHHBII MOUCK MEpeHOca CPEeACTB U CIOCO00B
NEUCTBUS B MPO(PECCUOHANBHYIO CPENY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3HECATSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, NpeIaraTh OPUTHHAIBHBIC TOIXOABl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIM3UpOBATH
UH(OPMAITUIO PA3TMYHBIX BUOB U (HOPM MIPEACTABICHUSI, KPUTUUECKU OLICHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

bopMyIMpPOBaThH 3aNPOCHl U MPUMEHATH PA3THYHbIE METOJBI MPU TIOUCKE U
otbope Ouosornueckoi mHOpMaIu, HEOOXOAUMOM JIJIsi BBITIOJIHEHUSI YUEOHBIX
3amad;

npuoOpeTaTh OMBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYI0  (GOpPMY  TPEICTaBICHUSA
ononornyeckor uHbopmaru (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonornueckoil uHGpOpManuend: NPUMEHATh XUMHUYECKHUe, (usmueckue W
MaTeMaTUYeCKUe 3HAKU U CUMBOJIBI, (HOpMYIbl, aO0peBHATYpY, HOMEHKIATYpY,



WCIIOJIb30BaTh U MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJIAJCTh  HAaBBIKAMM  paclo3HaBaHUS M 3allUThl  UH)OpMaIuw,
nH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0menmne:

OCYHIECTBJIATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JHUCKYCCHUHU IO CYIIECTBY OOCYKJIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJCHHUS OTHOCUTEIBHO BBIIIOJIHEHUS MpeajiaraeMoin
3a/1a4ui, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JAPYTUX YYACTHUKOB
JMajora Wik JUCKYCCUN);

pacrio3HaBaTh HeBepOajdbHbIE CpEJICTBA OOIICHUS, MOHMUMAaTh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYAIlUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, NMOHUMATh
HaMEpEHUs JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eSITeIbHOCTD:

MOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJIEHCTBUS TIPHU PEIICHUU YUeOHOU 3a/1auH;

BBIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JIEUCTBUU C Y4ETOM OOUIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NpPUHUMATh II€IM  COBMECTHOM  JESATEeIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATH JIEUCTBUA II0 €€ JIOCTHUKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh PE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAue€CTBO CBOEr0 BKJIAJa M Ka)XJAOr0 Yy4YaCTHUKA KOMAaH]Ibl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHHBaTh UAEU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAIbHBIMH PEryJSITUBHBIMU A€HCTBUSIMM:

1) camoopranusamusi:

WCIIOJIB30BaTh OWOJOTUYECKHUE 3HAHMS [JIs BBISBICHUS MPOOJIIeM U HX
pelIeHUsI B )KU3HEHHBIX U YYCOHBIX CUTYalIUSIX;

BBHIOMpAaTh HAa OCHOBE OHWOJIOTMUECKHX 3HAHWUU IIEJIEBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIIATh MMO3HABATEIIbHYIO JIESITEIbHOCTh, BBISIBIATDH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;



CaMOCTOSITENIFHO ~ COCTAaBJATh IUIAH pELIeHUs MpodsiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CHUTYaLlHsM;

paciupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKON JpPyAHULIMU B
pa3HbIX 00JIACTAX 3HAHMUI, MOCTOSHHO NOBBIIATH CBOM OOpa30BaTEIbHBIN U
KyJbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JE€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IMPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM JJIsl OLEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILIECHUS;

YMETb OLEHUBATH PHUCKM W CBOEBPEMEHHO IIPUHUMATH PELIECHUS 10 HX
CHU)KECHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JPYIMX IIpH aHaIM3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYIMX MpU aHAIM3€ pe3yibTaToOB
NesATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YesloBeKa.



INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue Jjis yueOHoro npeamera «buonorus
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUN U
npeoOpa30BaHUI0 3HAHUM, BUIBI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YYEOHBIX CHUTYallUsAX, & TAKKE B pPealbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouoinorued. B mporpamme mnpeameTHbIe
pE3yNbTAThl IPEACTABICHBI IO F0JIaM 00yUYEHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUs yueOHOro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a1a4;

YMEHHE PACKPBIBaTh COJAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB M IMpEeBpalleHuE
HHEPruM), TOMEOCTa3 (CaMOpEeryslus), ypOBHEBAs OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEIEHUE (PENPOAYKIIHSI), HACIECTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJApHON Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHnus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJII0IEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJICHWI, OpraHu3alus U IPOBEICHHE
OMOJIOTMYECKOTO  DIKCIEPUMEHTAa,  BBIJBWKEHUE  TUIIOTE3bl,  BbBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE MOJYyYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAy4YHBIX NOHSTHH, TEOPUA M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEILECTB M MPEBpPALICHUSI SHEPTUU B KJETKe, (POTOCHHTE3A,
IJIACTUYECKOT0 W BJHEPreTMueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C I1eNplo obecriedyeHus O0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPY>KaIOIKX JII0/IeH, COOIIOIEHUS] HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaIoLIeil
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTH)KEHUN
COBPEMEHHOM ouonoruu U OMOTEXHOIOTUI UL PalMOHAIIBHOTO
IPUPOAOIIOIb30BaAHNS;



YMEHUE peIlaTh JJIEMEHTAPHbIE TEHETUYECKHWE 3aJadyl Ha MOHO- U
TUTHOPUHOE CKpEUIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIUBaHUS JUIsl MpeIcKa3aHus Haclel0OBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh J1TA0OpAaTOpHbIE M TPaKTUYECKHUE padOThl, COOIIOATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINU, HAYYHO-TTOMYJISIPHBIC
MaTepHayibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HWCCICAOBAaHWN B OWMOJIOTHH,
MeUITMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIC M YCTHBIC COOOIIEHUS,
000061m1ast 6MoIOrnYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOEHUsI ydyeOHoro mnpeamera «buonorus» ¢ 11
Kslacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHUU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
TPAaMOTHOCTH YeJIOBEKA JJIsl pEIISHHUS )KU3HCHHBIX 3a71a4;

YMEHHUE PACKpPBIBATh COJEpXKAaHUE OWOJOTMYECKUX TEPMUHOB W TOHSITHI:
BU/JI, TONYJISALNS, T€HO(OH, 3BOJIOLMS, ABMKYILIUE CUIBI ((PAKTOPHI) IBOJIOLMUH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYLUCHTHI, IIeA  ITUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TEeOopuu (IBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIOIWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsprmeBoro cxonactBa K. M. boapa, depenoBaHusi riaBHBIX HalpaBlICHUNA U
nyTteit spomoruu A. H. CeeproBa, yuenuss o ouocepe B. 1. Bepnaackoro),
OTIPEIENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHKS B OMOJIOTUU: HAOIIOICHUE U
OMHMCAHKE YKUBBIX CHUCTEM, TIPOIIECCOB W SIBICHHI, OpraHu3aiisi U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHEC  THIOTE3bI,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCICIyEeMbIMH BEIIMUYMHAMH, OOBSICHCHHE ITOYYCHHBIX
pe3yibTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JienaTh BBIBOJIBI HA OCHOBAHWH TTOJIYYCHHBIX PE3yJbTaTOB;

YMEHHUE BBIICIATH CYIICCTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TMONYJANHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoEeHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHI000PA30BaHMS, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DHEPTMH B DKOCHCTEMax, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHX
IIUKJIOB B Onocdepe;



yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTUYECKHUX
MPOLIECCOB U SIBJICHUU, JUJISl MPUHATHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HH C 1IeJIbI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKaIOIIeH
NPUPOAHON cpeje, MOHUMaHHWE HEOOXOIUMOCTH HCIOJb30BaHUS JTOCTHUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAallUOHATIBHOTO MPUPOI0I0JIb30BAHUS;

YMEHHUE pelaTh dJIEMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MEepEeHOCca BEIIECTB U PHEPTUU B IKOCUCTEMaxX (LIETH NUTaHUs);

YMEHUE BBIMOJHATh JTA0OPATOpHBIC W TpaKTUYeCKHe pPaboThl, COOII0IATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHHUKOB (CpPEJCTBA MacCOBOM MH(OpMAIINKU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  IJ00aJIbHBIE  HDKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast 6MOJIOTHUYECKYI0 UH(POPMALIUIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Nen.m | HaumenoBanue | Komnue | Konrtposs | [Ipaktuue | DnekTpoOHHBIE
pa3/iesioB U TEM | CTBO HBIC CKHE o0pa3oBaTeIbHbIE
4acoB pecypchl
1 Buonorns kax 2 0,5 bu6mmoreka IJOK
HayKa https://m.edsoo.ru/
7t41c292
2 JKusblie cuctemsl | 1 bubmoreka [JOK
U UX https://m.edsoo.ru/
OpraHHu3aIus 7t41c292
3 XUMHYECKUMN 8 1 bu6amnoreka I{OK
COCTaB U https://m.edsoo.ru/
CTPOEHHUE KIIETKU 7t41c292
4 KuznenesarenoH |6 bubmoteka IIOK
OCTh KJIETKH https://m.edsoo.ru/
7t41¢292
5 Pazmuoxenune u | 5 1 but6moreka [JOK
WHIVBUYAJIbHOE https://m.edsoo.ru/
pa3BUTHE 7t41¢292
6 Hacnencrsen- 8 0,5 Bubmorexa [IOK
HOCTb U
HEMEHTIBOCTE https://m.edsoo.ru/
7t41c292
OpraHu3MOB
7 Cenekius 3 bu6amoreka I{OK
OPTaHU3MOB https://m.edsoo.ru/
7t41c292
8 OcCHOBBI 1 butmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/
7t41c292
Bcero: 34 3




KasengapHo-temMaTnueckoe niaHMpPOBaHNUE
10 kiaacce

KanengapHo - TeMaTu4yeckoe MJIaHMPOBaHHe

10 kaace
Ne | Tema ypoxka Bcero IIpakTnueckue | lara
1,11 u MIPOBEICHUS
71a00paTOpHBIE
1 buosiorus B cucreme Hayk 1
2 Mertobl TO3HaHUS KUBOU 1
npupobl. [IpakTnueckas
pabota Ne 1 «Mcmonp3oBanue
pa3IMYHBIX METOJOB IIPU
U3YYCHUU OMOJIOTHYECKUX
00BEKTOBY»
3 | buonoruyeckue CUCTEMBI, 1
MPOIIECCHI U UX U3yUYCHHUE
4 XUMHUUYECKHUMN COCTAB KJIETKHU. 1
Bopa u MunepanbHbie conu
5 | benku. CoctaB u CTpoeHUE 1
OeNIKOB
6 depMeHTh — OHMOJIOTHYSCKHUE 1 0,5
Karanuzatopsl. JlabopaTopHas
pabora Ne 1 «3yuennue
KaTaJUTUYECKOU AKTUBHOCTH
(dbepMeHTOB (Ha mpuMepe
aMUJIa3bl UM KaTaaas3bl)»
7 YrneBoanl. JInnuasl 1
8 | HykneunoBsie kuciaotel. AT® 1
9 | Uctopusi u METOJbI U3YUCHUS 1
KieTku. Kierounas teopust
10 | McTopus n MeToabl U3y4eHUs 1
KieTku. Kilerounas teopust
11 | Knerka xak menocTHasl CUCTEMA. 1
CrpoeHne 3yKapuOTHIECKON
KJICTKU
12 | JlaboparopHas pabota Ne 2 1 0,5

«M3yyenune cTpoeHus KIEeTOK

pacTeHui, )KUBOTHBIX, TPUOOB U
OakTepuil MoJ MUKPOCKOTIOM Ha




IOTOBBIX MHUKPOIIpEIiaparax

13

KonTpoabnas padora 1
«XUMHYECKHUN COCTaB U
JKU3HENEATENbHOCTD KIIETKI

14

OOMEeH BelIEeCTB WIN
MeTa00JIn3M

15

DHepreTuyeckuii 0OMeH

16

JKW3HEHHBIN UK KJIETKH.
Jlenenue kieTku. MuTto3.
JlabopaTtopHas pabota Ne 3
«Habmronenrne Mutosa B
KJICTKaX KOHYMKa KOpEIKa JTyKa
Ha TOTOBBIX MUKpOITpEIaparax

0,5

17

buocuures O0enka. Peakiius
MaTPUYHOTO CHHTE3a

18

Tpancisauuss — OMOCUHTE3
OeJika .

19

Hexkiierounsie (hOpMbI KU3HU —
BHUPYCHI

20

@opMbI pa3MHOKEHUS
OpraHU3MOB

21

Meiios

22

OOpa3zoBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
O1u1010TBOPEHHE.
JlaGoparopHas padota Ne 4
«M3yyenne cTpoeHus MojJoBbIX
KJIETOK Ha TOTOBBIX
MUKpoOIIpenaparax»

0,5

23

NunuBruayanbHOE pa3BUTHE
OPraHu3MOB

24

Kontpoabnas padora 2
«Pa3MHOXeHUE U
WHJMBUAYAJILHOE Pa3BUTHE
OpraHnu3Ma»

25

['eneTnka — Hayka o
HACJICICTBEHHOCTH U
U3MEHYHUBOCTU
3aKOHOMEPHOCTH HACJICIOBAHUS
npu3HakoB. MoHOTHOpHUIHOE
CKpEIIMBaHNE

26

JurubpuHoe CKperBaHue.
3aKOH HE3aBUCHMOTO
HacJleI0BaHMsI IPU3HAKOB




27

CuenuieHHOE HaclIeA0BaHUE
npu3HakoB. JlabopaTopHas
pabora Ne 5 «M3yuenue
pe3ynabTaTOB MOHOTMOPUTHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y
Jp0o30(HIIbI HA TOTOBBIX
MHKpPOITpEnapaTax»

0,5

28

IIpome:xxyToyHasi aTTecTalus.
TecT

29

I'eretuka nmona. HacienoBanue
MIPU3HAKOB, CLICTICHHBIX C
IOJIOM

30

M3MEHYNBOCTSD.
HenacnencrBenHnas
U3MEHYMBOCTb. JIabopaTopHas
pabota Ne 6.13yuenue
MOAM(PUKALIMOHHON
W3MEHYHMBOCTH, TOCTPOEHUE
BapUALMOHHOTO psAJla U
BAPHUALMOHHON KPUBOW

0,5

31

HacnencrBennas
M3MEHYHUBOCTh. JlabopaTopHas
pabota Ne 7. «Ananu3
MyTaIrui y 1po30Quiisl Ha
TOTOBBIX MUKPOIIpENapaTax»»

0,5

32

HpOMe)KyTO‘IHaH arTrecranus

Cenexkuus Kak Hayka 1
MPOIIECC

33

MeToapl U TOCTHKEHUSA
CEJIEKIIMU PACTECHUN U
JKUBOTHBIX

34

buorexHonorus kak orpacib
ITPOU3BOJCTBA

Bcero :

34




TemMaTnueckoe MIIAHKPOBAHKE

11 kaacce

Tema ypoka

KOH
TpO
JIbH
BIC

npa
KTH
qec
Kue

DneKkTpoH
HBIC

1 poBbIe
obpazoBar
eJIbHBIC

1| OBosmtonus 1 METOMBI €€ U3YUCHUS

—|lw 00 ® 80" o 0

bub6anote
Ka
[HOKhttps:
//m.edsoo.
ru/863ea2
Oe

2| Uctopus pa3BUTHSA MIPEACTABICHUIA 00
ABOJIIOLINU

bubmmote
Ka
HOKhttps:
//m.edsoo.
ru/863e95
70

3| Mukpo3BOIIOLMS

bub6anor
eKa
[HOKhttp
s://m.eds
00.1u/863
e9cle

4| Tlomymsiust Kak dJIEMEHTapHask eUHUIA BUA
u sBoroIuu. Jlaboparopnas pabora Ne 1
«CpaBHeHHEe BUIOB TI0 MOP(HOIOTHIECKOMY
KPUTCPHUIO»

0,5

bubnuore
Ka
LOKhttps:
//m.edsoo.
ru/863e99
cb

5| ABwxyiiue cuiibl (31eMeHTapHble (aKTOPBhI)
HBOJIIOLIUU

bubnuore
Ka
I[HOKhttps:
//m.edsoo.
ru/863e9d
a4




EcrectBennsbIit 0TOOp U ero Gopmbl

bubnuore
Ka
LOKhttps:
//m.edsoo.
ru/863e9¢e
do

Pe3ynbTathl 3BOIIOIUHI: TPUCTIOCOOIEHHOCTD
OpraHU3MOB U
BHu000pa3zoBanue.JlabopaTopuas padora Ne 2
«Omnmcanmne mpucrmocoOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCUTEILHOTO XapaKTepay

0,5

bubmnore
Ka
[OKhttps:
//m.edsoo.

ru/863e9fd
e

HaHpaBHCHI/IH U IIYyTU MAaKPO3BOJIOLIHHU

bubmmote
Ka
LOKhttps:
//m.edsoo.
ru/863e9c
le

HeoGpaTtumMocTs 3BOMIOIINHN

bub6anoTte
Ka
[OKhttps:
//m.edsoo.
ru/863e9c
le

[E—

Hctopus xku3Hu Ha 3eMiie U METOAbI €€
W3y4YECHUS

bubnuore
Ka
HOKhttps:
//m.edsoo.
ru/863eada
6

['munoTe3bl MPOUCXOKACHUS JKU3HA HA 3eMJIe

bubnmuore
Ka
I[HOKhttps:
//m.edsoo.
ru/863eada
6

[E—

PazBuTHe XU3HU Ha 3eMiie 10 3paM U
MepHuoIam

bubnuore
Ka
I[HOKhttps:
//m.edsoo.
ru/863eab
be

OcCHOBHBIE 3TaIlbl YBOJIIOLIMHU PACTUTEIBHOTO U
®KUBOTHOTO Mupa. [IpakTruueckas padora Ne 1

0,5

bubmnore
Ka




«I/I3y‘{CHI/Ie HCKOIIa€MbIX OCTAaTKOB paCTCHI/Iﬁ )41
KHNBOTHBIX B KOJUICKIIMAX)

I[HOKhttps:
//m.edsoo.
ru/863ea8

bc

[E—

COBpGMCHHaﬂ CUCTCMA OPIraHUYCCKOIo MHUpa

bubnuore
Ka
[HOKhttps:
//m.edsoo.
ru/863ea4
8e

[E—

9BOJIIOHI/ISI YCJIOBCKA (aHTpoaHTpOHOFCHGS

bubnuore
Ka
LOKhttps:
//m.edsoo.
ru/863eac?
c

O\ —

JBrxymue cuibl ((hakTopsbl)

bub6anote
Ka
[HOKhttps:
//m.edsoo.
ru/863ead
44

[E—

OcHOBHBIC CTaauH 5BOJIIOIIMH YCJIIOBCKA

bubnuore
Ka
HOKhttps:
//m.edsoo.
ru/863ead
44

YenoBeueckue pachl U MPUPOIHBIE alallTallin
4eJI0BeKa

bub6anote
Ka
[OKhttps:
//m.edsoo.

ru/863eaca
2

\O

PesepBubIif ypok. O0001IeHHE 110 TEME
«BO3HUKHOBEHHUE U pa3BUTHUE )KU3HU Ha
3emiiey.

DKonorus Kak Hayka

Cpenpl 0OUTaHHS ¥ 9KOJIOTUYECKHE (PaKTOPHI

DN N|— O

Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PAaCTEHUH U3 PA3HBIX MECT

0,5

bubmmor
eKa
ITOKhttp




oOUTaHUSY. s://m.eds
00.1ru/863
eafec
2| JlabopatopHas pabota Ne 4. «BnusiHue cBera 0,5 bubnuor
3| Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCa» eKa
[HOKhttp
s://m.eds
00.1u/863
ebl0e
i buotnueckue GpakTopsl
2| DKOJOTMYECKHUE XAPAKTEPUCTUKU MOMYJIALINH. 0,5
5| Ilpaktuueckas padota Ne 2 «Ilogcuér
IJIOTHOCTH NOMYJISLINI pa3HbIX BUIOB
pacTeHu»
2| Coo011iecTBa OpraHU3MOB — OHOIIEHO3
6
2| DKOJOTHYECKHUE CUCTEMBI -IKOCHUCTEMBI bubmuore
7 Ka
[HOKhttps:
//m.edsoo.
ru/863eb4
6a
2| IlpomexxyTouyHas arrectaius. Tecr.
8
2| OCHOBHBIE MTOKA3aTEIN SKOCUCTEMBI. bubnuore
9| Okomornueckue nupamuasl. CBoKCTBa Ka
skocucreM. Cykieccus LOKhttps:
//m.edsoo.
ru/863eb5t
a
3| IIpupoaHbIe IKOCUCTEMBI bubmmore
0 Ka
LOKhttps:
//m.edsoo.
ru/863eb5t
a
3| AHTPOIIOTE€HHBIE IKOCUCTEMBI bubnuote
1 Ka
I[HOKhttps:
//m.edsoo.
ru/863ebb
Se
3| buocdepa — rinobapHast SKOCHCTEMA 3EMITH bubimore




Ka
LOKhttps:
//m.edsoo.

ru/863ebb

Se

3aKOHOMEPHOCTH CYIIECTBOBaHUs OHochepsl

bubmmote
Ka
[OKhttps:
//m.edsoo.
ru/863ebd
16

[9Y)

YenoseuecTBo B 6nochepe 3emiu

bubmmote
Ka
LOKhttps:
//m.edsoo.
ru/863ebd
16

OO011ee KOIUYECTBO
9acoB I10 IIPOrpaMMme:

(O8]




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* buosorus. O6mas 6uosnorus, 10 kinace/ Cupornazos B.1., Aradponora 1.b.,
3axapona E.T., O06mecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «JIPODAY;
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBenienue»

* buonorust. O6mas 6momnorus, 11 krace/ CuBornazos B.U., Araponosa U.b.,
3axapoBa E.T., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
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